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BASIC- ABSTRACT: 

NOVELTY - The p-type and n-type organic semiconductor 
particles having particle 

diameter of 0.01-30 mu m which is insoluble in water-based 
solvent are mixed 

uniformly, to form an organic semiconductor layer (16) , and 
the electrodes 

(14a, 14b) are formed opposing the organic semiconductor 
layer . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also 
included for optoelectric 
transducer manufacturing method. 
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USE - E.g. solar cell. 

ADVANTAGE - The photoelectric conversion efficiency of the 

optoelectric 
transducer is improved. 

DESCRIPTION OF DRAWING (S) 
sectional view of the 
optoelectric transducer, 
language text) . 

substrate 12 

electrodes 14a, 14b 

organic semiconductor layer 16 



- The figure shows a cross - 
(Drawing includes non-English 
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1 

mm^Fb. i)-h^imTh?>zbi:mLbti^ 
imm2] munmm^mtm.'Fcow^o. o lo 

0. 0 l-^SOMmX-A^Zbiimbtim^^lMi 
m.'Fbpm^m^fbiiK J%-(c^I^§^^Tc^|,c: 

bmwLbtmmixii2im(7)^ms^mm'ir, 

hhzbimLb-rimmi^3<7)\>^-ttLMzEm(r> 
m$^mm=F, 20 
[^««5i mmpmtm^mi'fmzmi}^^ 
L. munmtmmm.'F^i^mji^v^-t^z bi: 
mib tmsm i-4(/)\.^-rtiMz9d.m<^±m^mm 
^. 

m^me] mi cornet . 

fnem 1 <Dvm±i.zm&^tit:^mmmb. 

mmw^m^izm.if^tifi^Th'^x. mm ■ 

icommbM\^rm2(7)mmb. imi.fcm:^mm 

=^m^iumizi5\^x. 

pm^mmmm'i'b. nmnm-mi^com.'Fbt:. so 

m^^-tf\^miimti>zbizX'>x . Memiio 
mht, frfBps^r*8^f*:<os^^tii!riana*ii8^|i 
mmn.^i}-ti>^imm-m¥^m^nmth:^'7-y 

rb. 

immi] mimi&b. 

mm 1 . 
mmmmm±mHi^tifzmmx'h'yx. mm 4o 
i<omfiii:*titi)-ti.?g2«^mfiii:. mitztfe^tm 
^mm-^ffm^za^^x. 
p!mmm#m^b. nmnmmii^m^f'bi. 
7 X o -fe ymmii^mami bbh iZTiiimi^'^x'^eH 

friB S -^fHitWLmiiZ . 1 ~ 1 0 0 m MCD^CD^mim 

i^ioomM<7)mm<omiimMb. i : 
mm-t)i^mizmmi<Dmmimx. xii. mil so 
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5 ■ti\.mmiznm-i>i a fciuiei^ i <^«@^i;gt 

ffiB 5 -b;i'^)-a:?a[i: frffim i <ommb<7)mm<7)-^^z 
mmruozbi>zj:^x. mii'm±<^^mm 
<^m±.izmiipmmmmn^bmiinmHm 

rb. 

i-ttiz b imbi-immm=Fmkm, 

[00011 

^commummti, ^¥fX'^i. m^mm=Fb\>^ 
ommm^^hti^. ztniiammvMbhmiti 

[0002] 

^zit^xiS:-:ixhX'izmitm^x'hi^x'mmix 
Tv^s. mm. ^my^ui^7-yb7)v^=.'^j>. 
ffymii:mmLtz\,^mt'^B -y v^-nm.(r>m=f-ifi 

fS©$ilTV>S(R.O.Loutfy et al., J.Chem. phys. vo 
1.71, P1211). U^L, ZZX'm^^tlX\^^m=f<.i% 

mm^mbmrnm^nkTLtiKt. ^btmb^<.z 
*^^«i*^'fiiLTv%< Lxb\^oxmfimtix\.^ 

[0003] Si^v:. ^S¥02-82656-^^?B (X 
iKl ) -^^ 1$B3¥0 1-26187 3-t^^ffi (:ft:iSR2 ) 

zbx-mmm<^x^^m,^m'F<7)wmmf}m^^ 
tix\>^^, ztii^mizii. mm'^'x-mtim:^ 
mm'fimm-iimifiTr^^tix v . 

[0 0 04] ttz. !t$^¥0 9-74 2 17-^i^f8 

-rzbx-mmii^-i.zm^Lxms&m'f-imtr 
hmmm^tix\>^i,. 

[0005] 

[5iBS*^»?^LJ:dt-ri.i6M] L*»L. ±1B«1^ 

:m 2 iziimff)imi , wnnsaa^ii* i mmmi^ 

( 0 0 0 6 ] li^i. ±iBSaiR3-e«. ^t«pi##cs-?i«E 

^x-mmL. %n.mkm^^^Lx\^h. ^t^^z. x 
«3T'{i, mn<r)m.x'mm^zT^m^j:mi^m!i'A 
mmzntx-^mb-thtz^i,z. 

[0007] §/5>fc:. nm&x/pmwmfmmm 

mzm^^ixi^-izm-^i-h z b izx-oxi^&Ltzm. 
mim'Fizt5\.mi. nrnm^mmnnb psw«¥ 
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[0 0 0 8] tfz. mmzT^mc^^m^mm^mm 

X'hlZbi}mi^-ixX\>^l. 

[ 0 0 0 9 ] ^-c: ^^wMmhiimti^m s -fe/i^ 
wmi:m\.^x-smTmm:ms^m'r-mitt lo 

[0010] liLhai^yi i 0 iz^ ^^^mmma. mm 
x'i^-izM^^tifzm^mm^:m^bx^'^mm 

[00 11] 

iw^mmtmcom] ^^mm^hn. nm& 
i/pmco^mmmm'Fi. n.^uo}^x'i^-izm.-^ 20 

^j:^m^mm^X'h'^x nmmpmcoi^m 

iztx\ m^mii«wm^m.^uKj\^x'i^-izm. 
-^^timmm. z<r)Xo^j:mtzs:mmmzm 
mmMm-i,zm.^Lfzmmi^iii. 

[0012] Z<DXo^j:fmimux. *l|BBc7)ft«!6t) 

^j:mmmT(Dm'oxhh. 30 

{c. mi<7)mmt. mi^KDnmi-izm&^ixti^m 
mmt. miW!^m±izm'r(^ixfzmmxh 

fz^mmm^izm^x . mmwrnmii. psw 
mmi^m^b. nmw^mm.^b. i}-h&i>mx' 
hhzb imwLb-rh^(Msmm'f-x'h s . 
[ 0 0 1 4 1 icoj: a *£^mLTmmtmmzii 

mim^-tizbtK'^t, 40 

0. oi-soumx'h'o. mipmnmmim'F<r> 

&m^0. 0 1-^30MmX'hiZbi}mtU\ i:*) 
MtKti. 0. Ol-lOumX-hh. Z<7)Xo^j:m 

^b-t^zbizx*)^ nmHimmm'Fb. pmm 

^^t^n'Fbii^-izm.-^tlZbmBb^j::^. J^- 
izm^i-lZbizXO. m.^^i:[^±.^itlZb 

mmx'ht. 

[ 0 0 1 6 ] * *%BB{i. mipmtmmm^ 
ammmz^^mx'h'o . MiEnswis^Mi^t* 50 
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mmzT^mThhz t i:mb-ri . 

[ 0 0 1 7 ] t A:, ^ma. t<iUpmmmm.=F 

^^iEtiZbt:mSLbi-^, i^i-^^mm^mzX-o 

X. nmtimmmiMbpm^immmiMbm'^ 
mizx.^-)\.^-mmt:Bm&coiz+j^tj:^m^n 
m^nhzbu^T^i,. 

[ 0 0 1 8 ] § iotc, ±mmmmt^ti 
ibiz. miffimmb. mtdmic^mkuzm&^tifz^ 

h^x. mtmicnmmbiti\^-thm2commb. 
tfzm^mmTm^-t&:frmiz)5^^x. pm^m 
mmn^b. nw^mmmmFFbi. yxv-ty 
mmmisi&\b b nz:^mmTm. ■ rn^t. 
^■tii^^m^if^thx^-yrb, tines -t/kw-tstjffi 
^mtizbizx-iX. i?ie^ic7)affi±c. Mfip 
mwm^i^m.'Fb fna n m^mmi^n^f-b ifi^^ 
tix \^hmi-m?mwmmm^h:>.T y 
rb. ^-^tszbmwLb^^ytw&im^wmijmx' 

[0019] Z<r)ii 0 tsmmzX oT. pS*«ii|i»«c 

b nmm^wbti^i^-~\.zm^^ixi-zm^%hzbifi 
x-^. im^mmi^±.^'±i>zbti<x'th. 
[0 0 20] tt:.. *?iHB{i. m 1 mm 1 
<r>mkizfm-^ixtf^mmwmb. msiMwmm 
i.iizmfhixtzmmx'h'^x. i?fam 1 cnnmbnm 
hy^2<r)%%b. trmx.tzm^mm'f-mmhiim 
tfcv^T. pmmi^mi^<7)m-b. nm^m^w<r) 
n.=Fbi. 7x0-1: yimmm-iimib b t izmm 

b. l9IE5-fe;Hm?«fc. 1~1 OOmMcOKHcOitiS 

immb. i-^ioom}j[<7)mi<7)mn\jmb. i: 
5-5 : i<Dimmixmiati>XTyrb. fries -t 
)\^mii:pii5&.riz^ti>^'r'yrb. fries-fe 
)\^'i^siim^zmmi(7)mm^i^x. x^t. fries -fe/i^ 

rb. mi^-<z)\^mLmbm^icommbcr,mm(o 
-^izmmmzbizx^x. m£m±<mm 
Mmcr>mm±^zmi. p mm^mi/^com- 1 frie n s 
^^lS^^^£^osii^i:*il^^^^i■^§i^•cv^l>«rie^r«¥ 

[002 1 ] ^oJ:o^^iJi)c^^J:oTt. pMwmm 
i^b nm^mmi^bm-^zw^-^^ixtzmimzb 

[0022] 
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[00231 :mmmmx'ii. nm^wmiii<^fiLf- 
i ^jummizx ^xmikizmm Lt:m3mmf-i.z 

[00241 (i)^im& 

:m&mm^zihmmm'f-i ommmmm 

mffil 4 afc«ffi 1 4 b fc-m^^Lit^Smificl 1 6 
mi'rm&^:^£LX^^h. ZHhWrniAa. 14b 
(i, I TO (Indium Tin Oxide) -^^ I ZO (Slliffi 
9) (Indium Zinc Oxide) ^m^WzX-yX^B^ 

[00251 ^mmmmizm^xmimz ttt. * 

[ 0 0 2 6 1 2 ^>lc, 3|s||)IScojeffilcfcv^T#iaw^c: 

i:«±, zcowi^mmietp^-tfi'mfmi^zX'yxm 
mi^b<r>m^immi-^ztiK'^^i,(7)X'hh, ^ 

I.. 

[00271 :^mmmmiz}s\,^x , p swi^ftst 

a (X(4 1 4 b ) C0±izmm^tlX\.^hm'i:7r:-tmi 

^c^mzli-'m<r>^.i<^tl. zcd^ 

mm^hzb . m^nm ■ pmtmmmmm 
=FTf>izb. fcioT. nmmmmmbpmt 

mmmimb (7)m^^miz+m3i^^)\^^-n^m 

m-i>coiz+^^j:mi^^^&mi Z b **T'§ h COT 

[0 0 281 ^fc, :mm(ommizti\,^x . rit,-j b 
{4, WLm^(ommmmm'¥<o\^i^(o^mzii 
v^TtB^^t'ibscitv^a. m&iziM*)i)%im'^. 

[ 0 0 2 9 1 uiT. 5 ^)vnmii,zm 

v^5 5-feyWMft« («SF«, *ffi^S1©fiJ) , m 5-fe;w 

[00301 (2) mm 

(2-1) njg^aife«S>^ 

nm^mmwbLx. nmwmma^wm-^mm-t 
z<r)nmwmmm.^=f-bLx\i. m^^j:i><oi}< 
mmsimx-hi. mm. mmoiKis^^t^iTif&f-it^ 

IkX-mm^ Wim^X'htHib'coJ: 3^t<^T-i. J: 
V^*^ mm h O yj^-tUji 9 VX«4 h 'J 7 x-;!'^ 9 
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~fu^^ymmi^bixii-7y^^hifv-y. 
6 om^-yi yB^j:b'i)mf'^tit , 

[ 0 0 3 1 1 ^:i3. zconm^wm^coitimi. 

0. 01-3 0//m-e*Sii:**»iLV\ iOif^L 

<{4, 0. oi^ioumxhh.nmtifA^^'rm 
mmMb pmm^mm&b<7)m^miz+mx. 

^^hZbti^X'%ti:<-^£hii^fimht-hX'hh. t 

[00321 (2-2) Pg^ittfta^ 
^-fSpS*1S^«ttU-C. pS#lfH^*mSi^?r 

ftffl^i.. zcopm^mmmm'Fbbxi,. m^^j: 

•CtJ:V\ ^Ji.(f. ^^'PX^mpm^W^iTT^ 
t'1t;U7 -f 'J y&Uf 7 a xT- >-^«:Ofi»JS:^{f iT. 
tf. rb57x-;l/;K;P7-f yy. rh7'<.>'X;K;|/7 
-f Uy, *lifeJSJltX^]S7:5'a>'T-y. •?-7^'av7 

[00331 iJS'^xaSt LTt±. W;t{f fU i^yM 
30 *W^>ni.. ^/cSJS*tL-CJ47;U=if/l^«(Wi{f 

n-T'f-yw^, -(vf^ium. tert-yi-ji-m, m.mi>L 

n-rh^j^S, tert-rh^i^a) . TJl^lV 

/uf-jj-s. tert-y^yi^^^rs) . '^.yi'Vi^. ry- 
/p« (W;itf7x-;u«) . 7'}->v^^'^m mm 

40 m) ^jiiitmfhixh . ±ie^yi^7 y y^gif^jcofti^c 

Wi: LTtS. Mitf5.10.15.20-Th97x-;Prff;l'7 

>f yy, 5.10.15- hy7x::^;t~ 20- (2-h-y>'';U) 

;i^;i^7-f yy, 5,10.15- hy7x-;p-20- (3-ey 
i^VW) ,i<;P7^ yy. 5.10.15- hy7x-;l/-20- (4 

-ey i/VP) ;jf;P7 -f y y, 5.10,15- h y (4-;>{ 
i^7x-;P) -20- (3-fyi^;p) ^;i'7-f yy, 5.1 
0.15- hy (4-^'DD7x-;i^) -20- (s-i^yi'' 
;i') !ifyl'7^ yy, 5.10.15.20— rh7(2.5->'';>{ 
>-7x-;P)--ff;P7 y y, jJ-^'^x-f;i/;lf;P7 a y 
50 y. :t^':5'Xf-;k;K;l'7-f ^v-'y. 2.9.16.23-r h7 
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y^ul/T-V. 2,9,16.23-Th7(4 
-:siVi^i/)y9^i^r-y. 2.9,16,23-rh7 (4- 
^rJ'Oi^T-y. 2,9.16,23-Th9 (4->< 
f-;l^f-:t) , 7^nxT-y. 2,9,16,23-T-h7 (4- 
X^;l^) 7^D>'r:^y, 2,9.16,23-Th7 (4-7"^ 
;l-^:t) ^rJ'Dj/'T-y. 2,9.16,23-Th5 (4-7 
xydfi/-) 7:J'nj^T->'. 2,9,16,23-Th7 (4- 

[0034] ±iB.-K;P7 ^ u ymy ^ui^7-ywm 

[0035] ^fc, c:<^)pSi|i^f4c<agi^iO«i@{i. ± 
iEnai|^f«SS^i:|nl««oa*T\ 0. 01~30// 
m-C'*l,c:i:*J»^Li,\ <J:'9»tL<ti;, 0. 0 1- 

fcii^-fSC:fc*iT!r«gi:^rl.*^'o-CJ)l.. 20 
[00361 (2-3)iSai 

C00371 (2-4)^iiDjittifq 

^m^'m-cm. iH^yit. ^^^y^t, 7-^y 
m^mco^,c7)mm^mx'S)h, mmm. i^mm 30 

63-24329 8^^«tCS^$ilS X 3 V^-'f 

-6.Scr)7xD-lr>'|^«#:, Ill^ilf^OS 9/0 19 3 9 

#:J^XXx;I'ffi<07xn-fe>'^{*:, 1-226 
8 9 4 ^{^mzTjk^ix:^ J: ^tr U jUSc7)7 x o 

^ymmi^. zhi,zii^w-2-88 3 87^{^m. m 

l-45370-^^$6, |iI2-9 6 58 5#^?8. |SI2 
- 2 5 0 8 9 2 fLS J: d =5r#S<:07 x n-fe 

ymmmm^^zkt^T^:!,. 

[00381 (2-5) m.m 40 
;t>'XyN--y ^ y y^^i:'«0^raf5~2 0 0 nmSStfO 

mtfAbLxii^. a^. xxi^v-r^tif^mit^ y 

V^U (I TO : Indium Tin Oxide) . Tt;P7r;^^ 
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[0039] ±ienSit*i^*i: v>m^mm^>i -k 

-^mm^<nmkkXLy x o-ir yis^fic^ffivsttsiit; 

[0040] C:3L-Ci#4,^ll>nMWI^*i:pM* 

Mm!m.b'mb<mx'\^mh'y^ -y h^-nmm 
[0041] mm. mmzx ^xpmmu^im^ 

mtm^^i>ti>zbizj:'^x'ya'yh^-m^km& 

•fhzbti'^x'^t. ttz. m.-^nc^zii-^xnmmwk 
Lfzm-^f,z},i. it'mwmn± % =s:^^ i t o t 

■^h'th Z.b\,Zii'>Xi^3 y h^-mmi:fB&ti> Z b 

[ 0 0 4 2 ] :5rfc. m^itizi-yXpmmai^b ns^ 
mmmizm. mmimi^-^^zb^zx^xi^h 
»9>* p nm-^m^^^. ift^mm^bi-i i t it- 

[0043] na:tSi#^f*ttpM^r«l^»i:iO** 

fi'pSr^^i'ig^Jtti, 0. 01-0. 99commmt.i 
8^P n«^#ffij^/Rtij: hm^mii^^m 
mizmh^o. 0 5-0. 95<7)KH*^'m:»tLv^. 

^m-^itbii. pm^mmi¥/ (nm^m 
Hmf^+pmwmmm (=tn^it) x-tm^timx- 

[0 04 4] tti. ^mmm 1 6coffsn. ffl^{i 

l~10 0 00ninS«TJ)'9. X<0lftL<\ilOO 

-2ooonm-c-*s. HiHi, ^^#'1. t msmm 
i^txitmmm^km^j:^^i5^tim*). /f-rr 

[0 04 51 (3) i^/mfm 

±ie^r«^»*s 1 6 ti, s ^fummi,zx -ox. nm 

tmrnnib pmmmwb ^ri^izm^ttimb i 

xm-Th, 

[004 61 (3-1 ) i-t/ummcoi^^ 
r:t-^ymmmm.mm\>^x:^mi¥'^tzm^ 

[00471 (3-2) m« 

mz. mm^mLk^<ni-i^mm'ptzWA. hi^^t 
«M$-frs. iXiz. mmmmiz^imnt^zbiz 
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[0048] b. 5fe5-b;H;»a 
W&Wm,z1t^msth:Lt\,zi.'>X. S-t;P«g|SJS 

[004 9] mmf^k xhKxicnm 
wm^t\^x. mm. t)v\-'^j^ (a i ) 
(Au) ^n<^ti.^crMm (Sfis) <m^\t. as 

l~30nm, $Fi;L<{Sl 0-2 0nmT*l.. 

^wm^mmi. mm. a i tAu-c 
si7&«fc#s, ^(rmk^mmh^w. (Au) (ittv 

fcJi7j--5-y:7^:SMt^0. «l^{±t'*.<^«0:6-[6)tlt 

# ^^Jlt-S) .5 A u <n^mX'%%&^^-fh , 
[0050] J: a ^rv 3 -y h^-M3tmSmi^ 

t'-fe t^Xh h ti^ m^-fh tfi ,3K^AlfflkAui!| 

'm^mx'^j:\Mmmt-i>±m3tfh t ^mmi)^^ 
^7 < )v^-t \.xm%mL^{m.xwm-h^ifim 
'ythij^hxhh, 

[0051] ^oitji. mz\^m. %<nmi\z}s.'> 
X. ■^mmm'mifv>'mm<^xhh-h-^nm.^m^^ 
xhht,^-^m'^h^tifx%h:L)L^%m-h. 

[00 5 21 [mmml^ ^■fzn-msn^ 
( 1 ) mimm<7)m 

1 V -y h;P<iO*lwTf£3e ( I ) •C^$tlS7xD-fey^ 
»*5-fe/Wk?PJFPEG (RC-ffc^il) 2mM&t^n 
S^i{^{««j^i:LTN. N- -3,5-xylyl-3,4.9.10- 
perylenetetracarboxylic diimide (PTCD. Hoechst Jap 
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1 0 

anS) 2. 6mM. pS¥»f*T*)?.Sl7^ni/T-y 
(Cu-Pc BASF JapanttS) 3. 4mMi;. LiBrl OmM 

[0053] 

[^bi] 

litU 

CnH2r-(OCHzCH:^ —OH 

10 Fe 

yX : JS^l.lmm) . fiffit LX&±m (l$m.lm) . 

i^«mbixmm^^m^i:^^wxu o. svo 

ESSmffi^ 1 0^raEpJaLTlj»2rffV\ ITO/;"^^;^^ 
«c7)lT0li±mCD/Cu-PcO2g-^li^4«L7t, ttit 
20 5tliJ?il«a(ULVAC^ija) {C-ClRWSraiSUct 
^^1. 8fimXt>-ofc, 
[0 0 54] (2)tgt^i^co^;PiilJK(^;i^^$) 
C:0«aSS:XP S ( Xm^m-a^^m •. x-ray Photoe 
lectron Spectroscopy) ji'VrdZX *). Cu-PttfWuSrSJ 
^■ri. t TM«Og^§ *|tilc7)Cu-PcC0*^B$-|S/<fcife 

mij\^^mzi>t:r>xcu-Pci}<^imx'6 3%<Dwm 

^tix^^^ztmrnuz. =5:fe\ ia3{={i. ^tis^ 
30 i^miecr>mm*'^u^iTi^iiZM^':,xcocu<r)^)i^m& 

[005 5] (3)m®efi)t 

mz. Z(r>Xoi,zLXimLfzm:^'yx/Pico/Cu-Pc 
<^mmm(r>±l,Z±^ 10-3 PaC7)*^T-2 0 nmtOil 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the optoelectric transducer which is the electrode prepared on the organic-semiconductor layer 
formed on the 1st electrode and said 1st electrode, and said organic-semiconductor layer, and was 
equipped with said 1st electrode and the 2nd electrode which counters — setting — said organic- 
semiconductor layer - p mold organic-semiconductor particle and n mold organic-semiconductor 
particle - since - the optoelectric transducer characterized by being the layer which changes. 
[Claim 2] The optoelectric transducer according to claim 1 characterized by for the grain size of said n 
mold organic-semiconductor particle being 0.01-30 micrometers, and the grain size of said p mold 
organic-semiconductor particle being 0.01-30 micrometers. 

[Claim 3] The optoelectric transducer according to claim 1 or 2 characterized by the n-type- 
semiconductor particle and the p type semiconductor particle being mixed by homogeneity in said 
organic-semiconductor layer. 

[Claim 4] Said p mold organic-semiconductor particle is an optoelectric transducer according to claim 1 
to 3 characterized by being insoluble to an aquosity solvent and said n mold organic-semiconductor 
particle being insoluble to an aquosity solvent. 

[Claim 5] The optoelectric transducer according to claim 1 to 4 to which an opening exists between said 
p mold organic-semiconductor particles, and between said n mold organic-semiconductor particles is 
characterized by an opening existing. 

[Claim 6] In the approach of manufacturing the optoelectric transducer which is the electrode prepared 
on the organic-semiconductor layer formed on the 1st electrode and said 1st electrode, and said organic- 
semiconductor layer, and was equipped with said 1st electrode and the 2nd electrode which counters By 
distributing and mixing the particle of p mold organic semiconductor, and the particle of n mold organic 
semiconductor in an aquosity medium with a ferrocene derivative surfactant, and electrolyzing the step 
which creates micell dispersion liquid, and said micell dispersion Uquid The optoelectric-transducer 
manufacture approach characterized by including the step which carries out the laminating of said 
organic-semiconductor layer which consists of a particle of said p mold organic semiconductor, and a 
particle of said n mold organic semiconductor on said 1st electrode. 

[Claun 7] In the approach of manufacturing the optoelectric transducer which is the electrode prepared 
on the 1st electrode, the organic-semiconductor layer formed in said 1st electrode, and said organic- 
semiconductor layer, and was equipped with said 1st electrode and the 2nd electrode which counters The 
step which distributes and mixes the particle of p mold organic semiconductor, and the particle of n 
mold organic semiconductor in an aquosity medium with a ferrocene derivative surfactant, and creates 
micell dispersion liquid, To said micell dispersion Hquid, the photooxidation catalyst of the range of 1- 
lOOmM, and the photooxidation catalyst of the range of 1-lOOmM, Said 1st electrode is inserted in the 
step added in [ ratio ] 1:5-5:1, the step which adjusts said micell dispersion liquid to five or less pH, and 
said micell dispersion liquid. Or by carrying out an optical exposure to a part of contact surface of the 
step which arranges said 1st electrode so that said micell dispersion hquid may be contacted, and said 
micell dispersion liquid and said 1st electrode The optoelectric-transducer manufacture approach 
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characterized by including the step which carries out the laminating of said organic-semiconductor layer 
which consists of a particle of said p mold organic semiconductor, and a particle of said n mold organic 
semiconductor on the electrode for the non-irradiated area on said electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an optoelectric transducer and its manufacture 
approach. In this patent, although the word "optoelectric transducer" is used, this is also often called a 
solar battery. 
[0002] 

[Description of the Prior Art] The optoelectric transducer using an organic semiconductor is expected 
with the point that large-area-izing is easy, by low cost compared with the inorganic optoelectric 
transducer using the silicon substrate generally used. For example, the so-called Schottky barrier type 
using contact of a non-metal phthalocyanine and aluminum of component is reported (R. O.Loutfy et al., 
J.Chem.phys.voL71, pl21 1). however ~ that conversion efficiency will fall if tiie component reported 
here increases optical reinforcement ****-- time amount and progress ~ the engine performance of a 
component - deteriorating - ** ~ the fault to say is known. 

[0003] Moreover, the manufacturing method of a comparatively efficient optoelectric transducer is 
reported by JP,02-82656,A (reference 1) and JP,01-261873,A (reference 2) by electrolyzing micellar 
solutions, such as a porphyrin derivative, respectively. The approach of forming the optoelectric 
transducer which operates in a water solution is shown in these official reports. 
[0004] Moreover, the technique of mixing both matter to homogeneity by melting n mold arid p mold 
organic-semiconductor matter to a solvent, and manufacturing an optoelectric transducer is indicated by 
JP,09-74217,A (reference 3). 
[0005] 

[Problem(s) to be Solved by the Invention] However, since an approach given in the above-mentioned 
reference 1 or reference 2 is the technique of carrying out 1 stratification of the organic particle layer, it 
is thought that it is difficult to offer the so-called optoelectric transducer of the "compound die" which is 
excellent in effectiveness. 

[0006] Moreover, by the above-mentioned reference 3, an organic semiconductor is dissolved in a 
solvent and the optoelectric transducer is created. Furthermore, by reference 3, in order to make the 
insoluble organic-semiconductor matter meltable to a solvent at a solvent, it is necessary to introduce 
various substituents in the usual condition. Therefore, with a technique given in this reference 3, it is 
also assumed that the photoelectric conversion efficiency of the created optoelectric transducer gets 
worse. 

[0007] Furthermore, in the optoelectric transducer created by melting n mold and p mold organic- 
semiconductor matter to a solvent, and mixing to homogeneity, it is difficult to obtain whenever 
[ sufficient distance-allowances / to form an obstruction in the junction interface of n mold organic- 
semiconductor matter and p mold organic-semiconductor matter ], and it is also assumed that the 
conversion efficiency of the created optoelectric transducer does not improve. 
[0008] Moreover, as the technique of thin-film-izing the insoluble organic-semiconductor matter to a 
solvent, not only an approach given in the above-mentioned reference 3 but vacuum deposition is 
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known. However, it is known for this vacuum deposition that it is difficult to obtain the uniform thin 
fihn which consists of two or more kinds of matter. 

[0009] Then, this invention persons came to study this invention in piles, in order to manufacture an 
efficient and practical optoelectric transducer using a micell electrolytic decomposition process with 
easy manufacture. 

[0010] As stated above, the purpose of this invention is offering the simple manufacturing method for 
obtaining the organic-semiconductor matter of p mold unnecessary to a solvent and n mold constituting 
the photo-electric-conversion layer mixed by homogeneity in the state of the particle, and photoelectric 
conversion efficiency's obtaining a high optoelectric transducer, and an optoelectric transducer with high 
photoelectric conversion efficiency. 
[0011] 

[Means for Solving the Problem] Invention-in-this-application persons found out the principle which 
obtains the thin film mixed by homogeneity on particle level in the organic-semiconductor particle of n 
mold and p mold. First, it is an organic-semiconductor particle insoluble to a solvent, mixed distribution 
of two kinds of organic-semiconductor particles, n mold and p mold, is carried out into an aquosity 
medium using a ferrocene derivative, and micell dispersion Uquid are obtained. Next, induction of the 
micell electrolysis reaction is carried out by electrolysis or optical exposure, and the thin film with 
which both the semi-conducting material particle was mixed by homogeneity on particle level by thin 
film-ization and carrying out a laminating is obtained. According to such technique, the film which both 
semi-conducting material mixed to homogeneity simple is obtained. 
[0012] The concrete configuration of this invention is as follows using such a principle. 
[0013] First, the organic-semiconductor layer formed on the 1st electrode and said 1st electrode in order 
that this invention might solve the above-mentioned technical problem, the optoelectric transducer 
which is the electrode prepared on said organic-semiconductor layer, and was equipped with said 1st 
electrode and the 2nd electrode which counters - setting - said organic-semiconductor layer — p mold 
organic-semiconductor particle and n mold organic-semiconductor particle — since — it is the 
optoelectric transducer characterized by being the layer which changes. 

[0014] By the configuration using such a semi-conductor particle, even if it does not introduce various 
substituents, a uniform organic-semiconductor layer can be constituted. 

[0015] Moreover, it is desirable that the grain size of said n mold organic-semiconductor particle is 0.01- 
30 micrometers, and the grain size of said p mold organic-semiconductor particle is 0.01-30 
micrometers. It is 0.01-10 micrometers more preferably. By considering as such a particle size, it 
becomes easy to mix n mold organic-semiconductor particle and p mold organic-semiconductor particle 
to homogeneity. By mixing to homogeneity, it is possible to raise photoelectric conversion efficiency. 
[0016] Moreover, this invention is characterized by said p mold organic-semiconductor particle being 
insoluble to an aquosity solvent, and said n mold organic-semiconductor particle being insoluble to an 
aquosity solvent. 

[0017] Moreover, an opening exists between said p mold organic-semiconductor particles, and, as for 
this invention, between said n mold organic-semiconductor particles is characterized by an opening 
existing. By existence of this opening, whenever [ sufficient distance-allowances / to form an energy 
barrier in the junction interface of n mold organic-semiconductor matter and p mold organic- 
semiconductor matter ] can be obtained. 

[0018] Furthermore, the organic-semiconductor layer formed on the 1st electrode and said 1st electrode 
in order that this invention might solve the above-mentioned technical problem, In the approach of 
manufacturing the optoelectric transducer which is the electrode prepared on said organic- 
semiconductor layer, and was equipped with said 1st electrode and the 2nd electrode which counters By 
distributing and mixing the particle of p mold organic semiconductor, and the particle of n mold organic 
semiconductor in an aquosity medium with a ferrocene derivative surfactant, and electrolyzing the step 
which creates micell dispersion liquid, and said micell dispersion liquid It is the optoelectric-transducer 
manufacture approach characterized by including the step which carries out the laminating of said 
organic-semiconductor layer with which the particle of said p mold organic semiconductor and the 
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particle of said n mold organic semiconductor are mixed by homogeneity on said 1st electrode. 
[0019] By such configuration, the layer with which p mold organic semiconductor and n mold organic 
semiconductor were mixed by homogeneity can be obtained, and photoelectric conversion efficiency 
can be raised. 

[0020] Moreover, this invention is the electrode prepared on the 1st electrode, the organic- 
semiconductor layer formed in said 1st electrode, and said organic-semiconductor layer, and is set to the 
approach of manufacturing the optoelectric transducer equipped with said 1st electrode and the 2nd 
electrode which counters. The step which distributes and mixes the particle of p mold organic 
semiconductor, and the particle of n mold organic semiconductor in an aquosity medium with a 
ferrocene derivative surfactant, and creates micell dispersion liquid. To said micell dispersion liquid, the 
photooxidation catalyst of the range of 1-lOOmM, and the photooxidation catalyst of the range of 1- 
lOOmM, Said 1st electrode is inserted in the step added in [ ratio ] 1:5-5:1, the step which adjusts said 
micell dispersion hquid to five or less pH, and said micell dispersion hquid. Or by carrying out an 
optical exposure to a part of contact surface of the step which arranges said 1st electrode so that said 
micell dispersion liquid may be contacted, and said micell dispersion liquid and said 1st electrode It is 
characterized by including the step which carries out the laminating of said organic-semiconductor layer 
with which the particle of said p mold organic semiconductor and the particle of said n mold organic 
semiconductor are mixed by homogeneity on the electrode for the non-irradiated area on said electrode. 
[0021] Also by such configuration, the layer with which p mold organic semiconductor and n mold 
organic semiconductor were mixed by homogeneity can be obtained, and photoelectric conversion 
efficiency can be raised. In addition, as the gestalt of operation mentioned later shows having carried out 
to "a part of contact surface", the part by which the mask was carried out means what (non-irradiated 
part) light is not irradiated for. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
based on a drawing. 

[0023] The gestalt of this operation explains the optoelectric transducer to which the particle of n mold 
organic semiconductor and the particle of p mold organic semiconductor carried out the laminating of 
the thin film mixed by homogeneity on the substrate with the micell electrolytic decomposition process. 
[0024] (1) The cross section of the optoelectric transducer 10 by the gestalt of whole configuration book 
operation is shown in drawing 1 R> 1. As shown in this drawing, the optoelectric transducer 10 is 
making the configuration of having formed the organic-semiconductor layer 16 pinched by electrode 
14a and electrode 14b on the substrate 12 which consists of glass or plastics. These electrodes 14a and 
14b are formed with ITO (Indium Tin Oxide), IZO (trademark) (Indium Zinc Oxide), and various 
metals. 

[0025] That it is characteristic in the gestalt of this operation is the point that the organic-semiconductor 
layer 16 is the homogeneous mixture of p mold organic-semiconductor particle and n mold organic- 
semiconductor particle. 

[0026] Furthermore, it being characteristic in the gestah of this operation is that the laminating of this 
organic-semiconductor layer 16 is carried out by the micell electrolytic decomposition process. By 
carrying out a laminating with a micell electrolytic decomposition process, the laminating of the mixture 
of more uniform p mold organic semiconductor and n mold organic semiconductor can be carried out. 
Consequently, the optoelectric transducer whose photoelectric conversion efficiency improved is 
obtained. 

[0027] In the gestalt of this operation, the mimetic diagram showing signs that the laminating of the 
homogeneous mixture of p mold organic-semiconductor particle and n mold organic-semiconductor 
particle is carried out on electrode 14a (or 14b) is shown in drawing 2 . If a particle carries out a 
laminating as shown in this drawing, in the meantime, a fixed opening will be generated. Whenever 
[ sufficient distance-allowances / to form / that this opening exists and that n molds each and p mold 
organic semiconductor are particles, and / enough energy barriers for the junction interface of n mold 
organic-semiconductor matter and p mold organic-semiconductor matter as be alike ] can be obtained. 
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[0028] In addition, being [ the concentration of "homogeneity" of a particle / in / on the gestalt of this 
operation, and / which part in an organic-semiconductor layer / abbreviation regularity ]****, When a 
bias is in concentration, by a certain part, concentration is high, and it is not called "homogeneity" when 
concentration is low by other parts. 

[0029] Hereafter, a concrete ingredient, the technique of the micell dispersion liquid (the solvent, 
surfactant) and the electrode which are used for a micell electrolytic decomposition process, and micell 
electrolysis, etc. are explained in order. 

[0030] (2) Use n mold organic-semiconductor particle as an n mold organic semiconductor which 
constitutes the organic-semiconductor layer 16 in the gestalt of ingredient (2-1) n-type-semiconductor 
particle book operation. As this n mold organic-semiconductor particle, various things are available. For 
example, although what kind of thing may be used as long as a charge carrier is an electron with the pi 
electron compound with which conjugated system spread, a triphenylmethane color or a 
triphenylmethane color derivative, a perylene derivative, etc. are mentioned, for example. As a 
triphenylmethane color derivative, Malachite Green, a crystal violet, the brilliant green, rhodamine 6G, 
Rhodamine B, etc. are mentioned. 

[0031] In addition, as for the particle size of this n-type-semiconductor particle, it is desirable that it is 
0.01-30 micrometers. It is 0.01-10 micrometers more preferably. It is because there is a possibility that 
the opening between particles may also become small and it may become impossible to maintain 
whenever [ which was mentioned above / "whenever / sufficient distance-allowances / to form enough 
energy barriers for the junction interface of n mold organic-semiconductor matter and p mold organic- 
semiconductor matter /" ] if particle size is too small. Moreover, it is because there is a possibility that it 
may become the situation which an opening becomes large too much and cannot call mixture any 
longer, and electric resistance may also become remarkably large if particle size is too large. 
[0032] (2-2) Use p mold organic-semiconductor particle in a p type semiconductor particle and the 
gestalt of this operation as a p mold organic semiconductor which constitutes the organic-semiconductor 
layer 16. Various things also as this p mold organic-semiconductor particle are available. For example, 
as long as a charge carrier is an electron hole with the pi electron compound with which conjugated 
system spread, what kind of thing may be used, for example, the thing from which a tetra-phenyl 
porphyrin, a tetra-bends porphyrin, a non-metal and a metal phthalocyanine, naphthalocyanine, etc. are 
made into a basic frame, and a part of the ring serves as hetero association if the example of the 
porphyrin and phthalocyanine derivative in which a stable p type semiconductor property is shown in air 
is given - or that into which the substituent is introduced is mentioned. 

[0033] As the above-mentioned heterocycle, a pyridine ring is mentioned, for example, moreover — as a 
substituent ~ an alkyl group (for example, a methyl group, an ethyl group, and n-propyl group — ) An 
isopropyl group, n-butyl, an isobutyl radical, tert-butyl, the hexyl group of a straight chain or branched 
chain, and an alkoxyl group (for example, a methoxy group -) An ethoxy radical, n-propoxy group, an 
isopropanal POSHIKI radical, n-PUTOKISHI radical, a tert-PUTOKISHI radical and an alkylthio group 
(for example, a methylthio radical and an ethyl thio radical -) n-propyl thio radical, a tert-butyl thio 
radical, benzyl, an aryl group (for example, phenyl group), an aryloxy group (for example, phenoxy 
group), an aryl thio radical (for example, phenyltiiio radical), etc. are mentioned. As an example of the 
above-mentioned porphyrin derivative, for example 5, 10, 15, a 20-tetra-phenyl porphyrin, 5, 10, a 15- 
triphenyl-20-(2-pyridyl) porphyrin, 5, 10, a 15-triphenyl-20-(3-pyridyl) porphyrin, 5, 10, a 15-triphenyl- 
20-(4-pyridyl) porphyrin, 5, 10, a 15-Tori (4-methoxypheny)-20-(3-pyridyl) porphyrin, 5, 10, a 15-Tori 
(4-chlorophenyl)-20-(3-pyridyl) porphyrin, 5, 10, 15, 20-tetrapod (2, 5-dimethoxy phenyl) porphyrin. 
An OKUTA ethyl porphyrin, OKUTA ethyl porphyrazine, 2, 9 and 16, 23-tetrapod (4-methoxy) 
phthalocyanine, 2, 9, 16, 23-tetrapod (4-ethoxy) phthalocyanine, 2, 9 and 16, 23-tetrapod (4-butoxy) 
phthalocyanine, 2, 9, 16, 23-tetrapod (4-methylthio), a phthalocyanine, 2, 9, 16, 23-tetrapod (4-ethyl) 
phthalocyanine, 2, 9 and 16, 23-tetrapod (4-butyl thio) phthalocyanine, 2, 9, 16, 23-tetrapod (4-phenoxy) 
phthalocyanine, 2, 9 and 16, 23-tetrapod (4-phenylthio) phthalocyanine, etc. are mentioned. 
[0034] As a central metal of the above-mentioned porphyrin and a phthalocyanine derivative, various 
transition metals, such as zinc, copper, and magnesium, alkali metal, and alkaline earth metal are used. 
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[0035] In addition, as for the particle size of this p type semiconductor particle, it is desirable that it is 
0.01-30 micrometers in the same reason as the above-mentioned n-type-semiconductor particle. It is 
0.01-10 micrometers more preferably. Moreover, as for the mean particle diameter of it being not only 
in this numeric-value within the limits but a p type semiconductor particle, it is desirable that it is the 
ahnost same mean particle diameter as the mean particle diameter of the above-mentioned n-type- 
semiconductor particle. By [ same ] bemg mean particle diameter, it is because it becomes possible to 
mix to homogeneity more. 

[0036] (2-3) In a solvent and the gestalt of this operation, various media including water, such as mixed 
liquor of water, the mixed liquor of alcohol and water, and an acetone, can be used as an aquosity 
medium used in case the organic-semiconductor layer 16 is formed. 

[0037] (2-4) A surfactant and the surfactant used for creating micell dispersion Uquid with the gestalt of 
this operation are surfactants which contain a ferrocene as an active principle, and various kinds of 
things, such as nonionic, cationicity, and anionic, are available. Specifically, the ferrocene derivative of 
an ammonium mold as shown in JP,63-243298,A, the ferrocene derivative of an ether mold as shown in 
the intemational pubHc presentation WO 89/No. 01939 specification and the ferrocene derivative of an 
ester mold, the ferrocene derivative of a pyridinium mold as shown in JP, 1-226894, A, and various kinds 
of ferrocene derivatives as further shown in JP,2-88387,A, a 1-45370 official report, a 2-96585 official 
report, and a 2-250892 official report can be used. 

[0038] (2-5) The organic optoelectric transducer explained with the gestalt of electrode book operation 
has the structure whose organic thin fihn layer which carries out homogeneity mixing of n mold organic 
semiconductor and the p mold organic semiconductor, and changes was pinched in the big electrode 
material layer of a work fiinction, and the small electrode material layer of a work fimction. These 
electrodes can be formed as an about 5-200nm thin fihn by approaches, such as vacuum deposition and 
ion sputtering. The tin oxide by which the indium oxide (ITO:Indium Tin Oxide), and amorphous 
amorphous zinc oxide / indium oxide fihn with which gold, platinum, and tin were doped, and a fluorine 
were doped as a big electrode material of a work function can be used. On the other hand, an aluminiun, 
indium, and indium-gallium alloy etc. can be used as a small electrode material of a work fimction. 
[0039] The organic thin film layer which carries out homogeneity mixing of the above-mentioned n 
mold organic semiconductor and the p mold organic semiconductor, and changes can make homogeneity 
able to carry out mixed distribution of both n mold organic semiconductor and the p mold organic 
semiconductor into an aquosity medium with the above-mentioned ferrocene derivative surfactant, and 
can insert a conductive substrate into the solution, and a thin film can be obtained by carrying out 
induction of the micell electrolysis reaction by electrolysis or optical exposure. 

[0040] In this way, the organic thin fihn layer which is the homogeneity mixing film of n mold organic 
semiconductor and p mold organic semiconductor obtained is changing the mixing ratio, and becomes a 
p type semiconductor and a n-type semiconductor. Therefore, the matter and metal can be contacted and 
the so-called Schottky barrier can also be made to constitute between the organic-semiconductor matter 
and metal. 

[0041] For example, when a mixing ratio constitutes a p type semiconductor, the Schottky barrier can be 
formed by combining with the small metal of work fimctions, such as aluminum. Moreover, when a 
mixing ratio constitutes a n-type semiconductor, a shot key configuration can be formed by combining 
with big gold and big ITO of a work function. 

[0042] In addition, a p type semiconductor and a n-type semiconductor are separately made with a 
mixing ratio, and by contacting both, the so-called pn junction can be made to be able to form and it can 
also consider as an optoelectric transducer. 

[0043] the concrete mol of n mold organic semiconductor and p mold organic semiconductor - although 
the range of a mixing ratio of 0.01-0.99 is desirable, especially the range of 0.05-0.95 where the 
photocurrent enhancement effect by fine ** pn junction interface formation shows up notably is 
desirable, here - a mol — a mixing ratio is a value calculated by p mold organic-semiconductor/(n mold 
organic-semiconductor +p mold organic semiconductor) (mole ratio). 

[0044] Moreover, the thickness of the organic-semiconductor layer 16 is usually about 1-lOOOOnm, and 
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is 100-2000mn more preferably. Since there is fear which an electric short circuit is produced and does 

not show the photoelectric transfer characteristic, membranous electric resistance will become high if 
too thick and a photocurrent will decrease if too thin, the above-mentioned range of thickness is 
desirable. 

[0045] (3) Create the micell electrolytic decomposition process above-mentioned organic-semiconductor 
layer 16 with a micell electrolytic decomposition process as a layer which mixed n mold organic 
semiconductor and p mold organic semiconductor to homogeneity. 

[0046] (3-1) Distribute the creation p mold organic-semiconductor particle of a micellar solution, and n 
mold organic-semiconductor particle in an aquosity medium using a ferrocene derivative surfactant, and 
produce the micellar solution which both mixed. 

[0047] (3-2) Insert or contact the micell electrolytic decomposition process, next the conductive 
substrate by electrolysis a. electrical-potential-difference impression into the micellar solution. Next, by 
impressing an electrical potential difference to a conductive substrate, induction of the micell 
electrolysis reaction can be carried out, and the layer which the organic semiconductor of n mold and p 
mold mixed to homogeneity can be formed. 

[0048] b. For optical micell electrolytic decomposition process electrolysis, the technique of irradiating 
the light other ttian technique which impresses an electrical potential difference to the above-mentioned 
conductive substrate is also desirable. Especially this technique is called "an optical micell electrolytic 
decomposition process." That is, a conductive substrate is inserted or contacted into the micellar 
solution. Next, by irradiating light at a conductive substrate, induction of the micell electrolysis reaction 
is carried out, and a thin film is formed on a conductive substrate. 

[0049] l-30nm of thickness of a metal layer (electrode) when an electrode uses aluminum (aluminum) 
and gold (Au) as an example electrode material of aluminum and Au is usually 10-20nm preferably. If 
thickness is too thin, it will become difficult for the sheet resistance of an electrode to become large too 
much, and to fully transmit the generated photoelectrical load to an extemal circuit. On the other hand, 
since the permeability of exposure light gets worse when thickness is too thick, there is a possibility that 
practical photoelectric conversion efficiency may get worse. Taking the case of the optoelectric 
transducer of the Schottky barrier mold sandwiched by aluminiun and Au, I will explain the thin fihn 
layer of an organic semiconductor, if an organic-semiconductor thin fihn layer is a p type 
semiconductor, this optoelectric transducer will form small Metal aluminum and the small Schottky 
barrier of a work function, and photocharge separation will cut it with that interface. Since the metal 
(Au) which constitutes the electrode of another side is a big metal of a work fimction, an organic- 
semiconductor thin film layer and Au serve as OMIKKU contact, and, as for an electron, migration can 
do it fireely in both of the directions. On the other hand, the constituent of an electrode is the same, and if 
an organic thin film layer is a n-type semiconductor, a photocurrent will occur conversely in an interface 
with Au which is the big metal of a work fimction. 

[0050] What is necessary is just to irradiate light separately from the aluminum and Au side, in order to 
judge whether the activity interface of photocurrent generating is either in such a shot key mold 
optoelectric transducer (organic optoelectric transducer). The one where the photocurrent generated by 
this exposure is larger is an activity interface. The reason is that the quantity of light which an organic 
thin film layer works as a light filter, and reaches to an activity interface will decrease if an optical 
exposure is carried out from the electrode side which is not an activity interface. 
[0051] This means that it can judge whether an organic-semiconductor thin film layer is a p type 
semiconductor or it is a n-type semiconductor by the exposure of light, if it says conversely. That is, if a 
bigger photocurrent than the time of the direction which carried out the optical exposure from the 
aluminum side carrying out an optical exposure from the Au side occurs, the organic-semiconductor thin 
film layer will be a p type semiconductor. When a reverse result is obtained, the organic-semiconductor 
thin film layer is a n-type semiconductor. 

[0052] [example 1] the ferrocene derivative micell-ized agent shown in water of 11. of membrane 
formation of a micell electrolytic decomposition process (1) organic-semiconductor layer by the 
following formula (I) - as FPEG(said ~ Renhua - study company make)2mM and n mold organic- 
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semiconductor matter N, N' - 3, 5-xylyl-3, 4 and 9, and 10-perylenetetracarboxylic diimide (it PTCD(s)) 

After adding 2.6mM made from Hoechst Japan, copper-phthalocyanine (product made from Cu-Pc 
BASF Japan) 3.4mM which is a p type semiconductor, and LiBrlOmM, the ultrasonic homogenizer was 
made to distribute for 30 minutes, and micell dispersion liquid were prepared. 
[0053] 
[Formula 1] 

t^Q^- CnH22-(OCH2CH2) — 3OH 

Fe 

The saturation calomel electrode was respectively inserted as a platinum plate (thickness of 0.1mm), and 
a reference pole as this PTCD, ITO/glass substrate (blue-plate glass: thickness of 1.1mm) which has 
resistance of lOohms / ** (sheet resistance) as an anode plate in Cu-Pc micell dispersion liquid, and 
cathode, it electrolyzed by having impressed the direct current voltage of 0.5 V for 10 minutes, and the 
mixed thin film of PTCD/Cu-Pc was generated on the ITO film of ITO/glass substrate. It was 1.8 
micrometers when thickness was measured with the sensing-pm type thickness measurement machine 
(product made fi-om ULVAC). 

[0054] (2) Mol concentration of a particle (mole fi'action) 

As a result of investigating distribution of Cu-Pc of the membranous depth direction by measuring Cu in 
Cu-Pc for this cascade screen by XPS (X-ray photoelectron spectroscopy: X-ray Photoelectron 
Spectroscopy) analysis, as shown by in the graph of drawing 3 , it became clear that Cu-Pc was 
carrying out homogeneity distribution by 63% of concentration with the average covering the 
membranous whole depth direction, and Cu-Pc and PTCD were mixed by the concentration of 
homogeneity. In addition, the graph which shows distribution of the mol concentration of Cu which goes 
in the depth direction is shown from the front face of the organic-semiconductor layer 16, an axis of 
ordinate expresses mol concentration and an axis of abscissa expresses the distance (depth) firom the 
fi-ont face of the organic-semiconductor layer 16 to drawing 3 , respectively. 
[0055] (3) On the cascade screen of electrode formation, next the ITO glass / PTCD/Cu-Pc which 
carried out in this way and was produced, gold was vapor-deposited in thickness of 20nm with the 
degree of vacuum of ten to 3 Pa, and the optoelectric-transducer eel A of 2 was obtained the effective 
area of 20X10mm. The Ught of the xenon lamp of 500W was irradiated firom the ITO electrode side of 
the obtained optoelectric-transducer eel A, and open circuit voltage Vo, a short-circuit current lo, a fill 
factor FF, and photoelectric conversion efficiency eta were measured. A result is shown in drawing 4 . 
The table which expresses the measurement result of the example 2 stated to this example and the 
following and the examples 1-3 of a comparison to drawing 4 is shown. 

[0056] [example 2] the ferrocene derivative micell-ized agent (said - Renhua - study company make) 
FPEG 2 shown in water of 11. of generation of an optical micell electrolytic decomposition process (1) 
organic-semiconductor layer with the above-mentioned structure expression (I) — mM and N, and N* -3, 
5-xylyl-3, and 4 and 9 - 10-perylenetetracarboxyUc diimide2.6(PTCD, product made firom Hoechst 
Japan) mM, Copper-phthalocyanine (product made fi-om Cu-Pc BASF Japan) 3.4mM which is a p type 
semiconductor is added. (Ru3(bpy) C12.6H2 Orbpy is a bipyridine) lOmM, [Co(NH3)5Cl] C1210mM, 
and one convention HCl were added so that it might be set to pH=1.6. 

[0057] Here, Ru3(bpy) C12.6H20 (bpy is a bipyridine) is equivalent to an example of a photooxidation 
catalyst. Moreover, [Co(NH3)5Cl] C12 is equivalent to an example of the quality of a photooxidation 
catalyst re-living thing. Furthermore, as for both the concentration of the quality of a photooxidation 
catalyst and photooxidation catalyst re-living thing, it is desirable that it is the range of 1-lOOmM. This 
is because there is a possibility that these catalysts and playback matter may mix in the semi-conductor 
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layer formed, and concentration may worsen the engine performance as an optoelectric transducer if 
neither a photooxidation reaction nor playback of a catalyst fiilly advances but concentration exceeds 
lOOmM(s) conversely in less than 1 mM. 

[0058] As a photooxidation catalyst, other rutheniums complex besides the above-mentioned matter is 
sufficient. Moreover, as quality of a photooxidation catalyst re-living thing, other cobalt complex 
besides the above-mentioned matter is sufficient. 

[0059] Moreover, the ratio of these photooxidation catalyst and the quality of a photooxidation catalyst 
re-Uving thing has the desirable range of 1 : 5-5:1, if it says by the mole ratio. 

[0060] Moreover, HCl was added for making a micellar solution into acidity. What is necessary is just to 
specifically make it five or less pH. It is because a photooxidation reaction will not advance smoothly if 
pH exceeds 5. 

[0061] Such a solution was distributed for 30 minutes with the ultrasonic homogenizer, and micell 
dispersion liquid were prepared. Then, these micell dispersion liquid were put into the eel 20 shown in 

drawing 5 . 

[0062] I will explain a eel 20. First, although micell dispersion liquid are poured out, ITO / glass 
substrate 22 (blue-plate glass: thickness of 1.1mm) with resistance of lOohms / ** (sheet resistance) are 
fixed to a spacer 24 so that air bubbles may not enter. And a photo mask 26 is attached in ITO / glass 
substrate 22. What was constituted as mentioned above is called a eel 20. 

[0063] The ejection electrode for connecting with ITO / glass substrate 22 with an external circuit is 
beforehand prepared in ITO, mask exposure was carried out for 60 minutes with the xenon lamp (500W, 
450nm, 0.3 mW/cm2) with the optical system which showed the upper half (20X10mm2) of the rear 
face of said ITO / glass substrate 22 to drawing 6 , and the mixed film of PTCD/Cu-Pc was obtained to a 
part for the unexposed part of ITO / glass substrate 22. It was 1.8 micrometers, when the film was 
measured at the room temperature and thickness was measured by the sensing-pin type thickness gage 
after desiccation. 

[0064] (2) As a result of investigating distribution of Cu-Pc of the membranous depth direction by 
measuring Cu in Cu-Pc for the cascade screen of particle ****** by XPS analysis, as shown to drawing 
7 R> 7 by **, in every membranous depth, it became clear that Cu-Pc was carrying out homogeneity 
distribution by 63% of concentration with the average, and Cu-Pc and PTCD were mixed by the 
concentration of homogeneity. The graph which shows distribution of the mol concentration of Cu 
which goes in the depth direction is shown firom the firont face of the organic-semiconductor layer 16, an 
axis of ordinate expresses mol concentration and an axis of abscissa expresses the distance (depth) from 
the fi-ont face of the organic-semiconductor layer 16 to drawing 7 , respectively. 
[0065] (3) Gold was vapor-deposited with the degree of vacuum of ten to 3 Pa upwards at the thickness 
of 20nm to the pan of the mixed film (organic-semiconductor layer 16) of electrode formation, next 
PTCD/Cu-Pc formed on ITO / glass substrate 22 as mentioned above, and the optoelectric-transducer eel 
Bof2 was obtained the effective area of 20X1 0mm. The light of the xenon lamp of 500W was 
irradiated fi*om the ITO electrode side of the obtained optoelectric-transducer eel B, and open circuit 
voltage Vo, a short-circuit current lo, a fill factor FF, and photoelectric conversion efficiency eta were 
measured. A result is shown in the table of drawing 4 Uke the eel A of an example 1 . 
[0066] [Example 1 of a comparison] After installing ITO/glass substrate (blue-plate glass: thickness of 
1.1mm) with resistance of lOohms of generation, and ** (sheet resistance) of the cascade screen by 
vacuum evaporationo in the vacuimi housing of a vacuum evaporation system and decompressing to 
1X10 to 3 Pa, N, K which are n mold organic-semiconductor matter - 3, 5-xylyl-3, 4 and 9, and 10- 
perylenetetracarboxylic diimide (PTCD, product made fi*om Hoechst Japan), Resistance heating of the 
charge mixture, such as a copper phthalocyanine (Cu-Pc, product made fi-om BASF Japan) which is a p 
type semiconductor, was carried out in the alumina crucible, and it vapor-deposited so that it might 
become 200mn of thickness on the ITO film of ITO/glass substrate. 

[0067] Next, as a result of investigating distribution of Cu-Pc of the membranous depth direction by 
measuring Cu in the Cu-Pc fikn for this cascade screen by XPS analysis, as shown by O of drawing 8 , 
distribution of Cu-Pc differs in the membranous depth direction greatly, and it became clear that Cu-Pc 
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and PTCD were the uneven mixed state. In addition, the graph which shows distribution of the mol 
concentration of Cu which goes in the depth direction is shown from the front face of the cascade screen 
of the vapor-deposited organic semiconductor, an axis of ordinate expresses mol concentration and an 
axis of abscissa expresses the distance (depth) from the front face of this cascade screen to drawing 8 , 
respectively. 

[0068] It is clear from the graph of this drawing 8 that dispersion is looked at by mol concentration with 
the depth. Consequently, in this example 1 of a comparison, it became clear that the n-type 
semiconductor and the p type semiconductor were not mixed with homogeneity. 
[0069] Next, on the vacuum evaporationo cascade screen of PTCD/Cu-Pc on ITO/glass substrate 
produced as mentioned above, gold was vapor-deposited in thickness of 20nm with the degree of 
vacuum often to 3 Pa, and the optoelectric-transducer eel C of 2 was obtained the effective area of 
20X1 0mm. From the ITO electrode side of the obtained optoelectric-transducer eel C, the Ught of the 
xenon lamp of 500W was irradiated and open circuit voltage Vo, a short-circuit current lo, a fill factor 
FF, and photoelectric conversion efficiency eta were measured. The result is shown in the table of 
drawing 4 . 

[0070] the ferrocene derivative micell-ized agent (said - Renhua - study company make) FPEG 2 
shown in [example 2 of comparison] 1 1. water by the above-mentioned formula (I) ~ after adding zinc- 
[5, 10, 15, and 20-tetra-phenyl PORUFORIN] (p type semiconductor, Zntpp) 4.8mM which are mM and 
a p type semiconductor, and LiBrlOmM, the ultrasonic homogenizer was made to distribute for 30 
minutes, and micell dispersion liquid were prepared. The saturation calomel electrode was respectively 
inserted as a platinum plate (thickness of 0.1mm), and a reference pole as ITO/glass substrate (blue-plate 
glass: thickness of 1. 1mm) which has resistance of lOohms / ** as an anode plate in these Zntpp micell 
dispersion liquid, and cathode, it electrolyzed by having impressed the direct current voltage of 0.5 V for 
10 minutes, and the thin film of Zntpp was obtained on the ITO film of ITO/glass substrate. It was 1.3 
micrometers when thickness was measured with the sensing-pin type thickness measurement machine 
(product made from ULVAC). 

[0071] Subsequently, the solution which dissolved O.IM and 120 for KI, and dissolved O.IM for 5mM 
(s) and Na2S04 was adjusted, the monolayer electrode of the produced ITO glass / Zntpp was inserted 
into this solution, and the optoelectric-transducer eel D of 2 was constituted the effective area of 
20X1 0mm, using platinum as a counter electrode. The Ught of the xenon lamp of 500W was irradiated 
from the ITO electrode side of the obtained optoelectric-transducer eel, and open circuit voltage Vo, a 
short-circuit current lo, a fill factor FF, and photoelectric conversion efficiency eta were measured. The 
measurement result is shown in the table of drawing 4 mentioned above. 

[0072] [Example 3 of a comparison] Zntpp (p type semiconductor) and the solution made to dissolve 5 
mMs (a n-type semiconductor, RhB) of Rhodamine B at a time, respectively are created in the 
generation chloroform of the cascade screen by the spin coat method. Next, as it became lOOnm of 
thickness using the container solution, after forming a thin fihn with a spin coat method on ITO/glass 
substrate with resistance of lOohms / ** (blue-plate glass: thickness of 1.1mm), it dried at the room 
temperature and the mixed film was obtained. 

[0073] On this mixed film, gold was vapor-deposited in thickness of 20nm with the degree of vacuum of 
ten to 3 Pa, and the optoelectric-transducer eel E of 2 was obtained the effective area of 20X1 0mm. The 
Ught of the xenon lamp of 500W was irradiated from the ITO electrode side of the obtained optoelectric- 
transducer eel E, and open circuit voltage Vo, a short-circuit current lo, a fill factor FF, and 
photoelectric conversion efficiency eta were measured. The result is shown in the table of drawing 4 . 
[0074] Let 4% or more be one standard as practical conversion efficiency of evaluation / examination 
optoelectric transducer. As explained until now, it is clear that the optoelectric transducer's by the gestalt 
(example) of this operation, as a result this invention the optoelectric transducer which has attained the 
photoelectric conversion efficiency more than %, and has the more practical engine performance 
compared with the conventional technique can be offered. 
[0075] 

[Effect of the Invention] Since the n-type semiconductor and the p type semiconductor have adopted the 
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structure using the layer mixed by homogeneity according to this invention as stated above, the 
optoelectric transducer whose photoelectric conversion efficiency improved can be offered. Moreover, 
the optoelectric transducer whose photoelectric conversion efficiency using the layer with which the n- 
type semiconductor and the p type semiconductor were mixed by homogeneity improved by the simple 
manufacture approach can be obtained. 



[Translation done.] 
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